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B B2

MAERBKRBACI RENREERZ (RME3-183-254)
, TIERERFHRIEAERENNE  HEERERALARE , #
REZR AKX .
(rhit B RE )
3-1 —MXREBRL20ft (6m) , RHEABEAEARSEHR
Bh.,.CEARLESEME2 kI (kips Fft ) RBEA
W5 ft ( 1.5m ) B E 10 kips ( 44KN)

2" (80 mm)
;::ﬁf
127w i
(300 mm} |

|

30"
> [+-1" (750 mm)
{25 mm)

!

2"

i3 —1

@ FEREAXSF HBHEPABELE (internal-couple
method ) , M= ( CHRT ) (RHBE) , stEME
BE AR A EMED .

Mc
(b) /‘%*ﬁﬁ]ﬁﬁ; f:—;—ﬁﬁ?_io




BE:@ R
AI * 2 k/ft
14 20 ft 4
R, |._____,‘ Ry
5ft
2X20%x 20
(1) [(————2——)+10XSJ
Ra= =22.5kip
20

Ve =22.5 —2x

M=:22.5x—%>< 22°=22.5x—x*

HEV.= 0K, x = 11.25ft M =M maz

Muaz = 22.5% 11.25 — 11.25% = 126.56 ft-k

1 13
2 C,=— +—fc Jebet =
(2) 2[fc' 15 c

336
fe =22.4fc
15

1 13 169
Cz=—X—fecX13x1=
2 15 30

fe =5.633 fe
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13 2 2 2 1
— fe X2 X—+ — foe X—X—
- 15 2 15 2 3
X — =0.488 in
13 fe x 2+ 1 X 2 £
indd 2 =
15 ° 2 ¢
- 2 26"
X2 ZEX 13=—— =8.67in

M=Cy (30—2x )+Cs (212 )

=22.4fc (30— 2%0.488) + 5,633 fo X 2
x 8.67

= 725.9f¢
126.56 x 12
~725.9

@) fe =2.09kip = f, «

1 1
b I'=—X1%X26"+(—x12x2°+12x 2 x14%)
12 12

x 2
= 10888.67 in*
_ Mc
f==
126.56 x 12 X 15
B 10888.7
L L& KA ES5HER
3-2 mE-BHEBEMEZR, BE25ft (7.5m) , KRBE
B®E 1 kip,/ft (15KN/m)HEL%8ft ( 2.4m)

= 2.09 ksi «

]
80" (1,500 mm) -

] 4" 1100 mm)

=
L

16" {400 mm}

b2

{300 mm)

M&E3 —2



4 FpRELDABEIR

FEPREI kips (40KN) , EA:
@) EFXPBPHBERAHBE . M=(CKRT) (RHES)

MC
(b) EHEAKX . f = st BB R REE S .

@
P=9kip
1 kip/At * —
AWMM%B
A 8’
——— L
R, |
1 X25X25
— +9x8)
= = 15.38 ki
(1) Rs 25 D
V:=15.38—1+x=0
x =15.38 ft
1
M: =15,38x ——x°*
2
Llx =15.38 fRA
1
Mz = 15,3872 —-2—>< 15.38% = 118.27 ft-k
(2) i -
- > ¢
L I P = =17 ¢,
NA +.- Xz ,
5 13,56 & .
I T =




B=8 ZBUySUERERE S

12X 16X 8+ 60x 4 x 18

y= = 13.56in
YT T 12x16 +60x 4)
1 2.44
Ci=—(fe+—— fe )X 4X60=165.47 fo
2 6.44
1 2.44
Cr =—X— fe X 2,44 %X 12=5.55f¢
2 6.44

1
T :Eft x 13.56 % 12 = 81.36 ft

T=C:+C:
81.36 ft = 165.47 f¢ + 5.55f¢

Fo = 2,102 fo worrerrerrmmremnnernn. @

4 4
0.379f¢ X 60 x 4 % 2+0.621ch-2—>< 60><-§

4
0.379fc x 60x 4+ 0.621f¢ XEX 60

= 1.70 in
x:=6.44 —1.70 = 4.74 in

2
X2 :-EX 2.44 = 1.63 in

2
X3 :EX 13.56 = 9,04 in

M=Cix; +C2x2>+Txs
118.27 X 12 = 165.47f¢ x 4.74 + 5.55f¢ X 1.63
+ 81.36/: X 9.04
1419.24 = 783.37 jc + 735.5 f ¢ vooovvrerees ®
RO ,@/ fc=0.61 ksi «
fe=1.28 ksi «
) 3 =13.56in
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1*1><12><16’><1><60><4’+12><16 (
= — ( X
12 12

13.56 —8 )2 +4x60x ( 18— 13.5 )?

= 15082.7 in*
MC,
fe=
I
118.27 X 12 X 6.44 .
= =0.61ksi
15082.7
MC-:
[ =
I
_ 118.27 x 12 X 13. 56 = 1.28 ksi
15082.7
DEBRRMESHER
(4 iR A ]

3-3 BHIRERZS! =3500psi K fy =60,000psi , ALUA
TR i A FEIE MEE IR . e BB U REM.
, BIEREN60% , RERZEABEARE (ERER
AR .
(f/= 24N, /mm?, f, =420 N/ mm? ],

L—?m.s' —
s ——

3-#7
o o 0

fo—12" — f—127—4
(a) {b}

3-#10
* o o

F&E3—3



B:e

B=F SHErEYEERE 7

3-#7
A.,=3x0.60=1.80 in?
T=A.fy =1.8x 63000 = 108 kip

C:0.85fe/ba
Lo T 108000
0.85fJ b 0.85 x 3500 x 12
a 0.03
x=— =— = 3,56
B 0.85
d —x 19.5— 3.56
€, = x 0,003 = ———mMm—
x 3.56
= 0.0134
Sy 69
€y =— = =0.00207 < €,
"7 E. 29000

a
2

3.03
108 ( 19.5 — T)

12

=161.87 ft-k <
M M.=0.6Mv,Mo=0.4Mu
M.  1.4Mo+ 1.7 M.

M-

=3.03 in

x 0,003

¢ 0.9
1.4 X 0.4Mw +1.7X 0.6 Mo
- 0.9
=1.76 Mo
e 21BL8T ke
1.76

M. REZNERBE

OK
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5 SRR LRIBEEN

b 3-# 10
A. =3x 1,27 = 3.81in?
T =A.fy = 3.81 x 60 = 228.6 kip

T 228.6 .
= = = 6.401n
0.85f./b 0.85 % 3.5 x12
4
x = ? - 6 = 7.53 in
B: 0.85
- 19.5—-7. 53
€, = x 0,003 = ———m—— x 0,003
x 7.53
=0, 0048

=0.0048 > €, OK

d
2

6.4
228.6 ( 19.5 — 5——)

12
=310.5% ft-k «
M. 310.52

Mo = = =176.43 ft-k <
1.76 1.76

LA EE , ABYAREE 2R HRATRE , FEXE
B, PISHREEEESERAC IREMER, [/ =

4000 osi , fy = 58,000 psi , ( f/ = 28 N/ mm?
fy = 400N /mm? )

3

e —

4-#10
e o s o

fo—— 147 —

F:ﬂg:i _‘4
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(b)

3-5

B=% SM7EMEERE 9

0.003

fo/E. d—x

87000  x»
fv d— 1
Xo = 87000—~— d :A~~~§70'90»—7~x 14 = 8.4in
87000 + fy 87000 + 58000
Bf:=0.85 ( £.! =4000psi )
Co=0.85f/B1x:b=Ts=A:bf,y
Ah :0.85fc’{9:xab
S
_0.85 x 4000 X 0, 85x 8.4 x 14
N 58000
= 5.86 in?
4-#10
A: =4%x1.27=5.081in < A:b
BT SM AT R WE

HEREFERARGRACI R ALHE

maz As =0.75 Asb =0.75 X 5.86 = 4.40 in?

KEE A.=5.08>4.40in* (N.G)

B AC I— 10,338 HE HEY .

LA BRIt ZHEERBRRA L. 0kips / ft ZTER
EE 1.3kips /ft 2R BE(LERE) , ARTEEZ

4
BER+o , d (ﬁ—b-ki'ﬁ 1.75 ) RMGHERA. ¥R :

@ BFZBEART?
b)) BHFZENDRT?
fJ =3000psi , f, =60,000psi (BFACI -10-



70 AGEE+IBESM

3-2K10-5-1 ) (BFHEE=15KN/m ,FHE=19
KN/ "m, f, =420N/mm? , f/. = 21 N/ mm? » B

#=7.3m, )
B:) We=1.4Wo+1.,7W: =1.4%xX1.3+1.7 x1.0
= 32 k / ft

1
Mu= —l-W.. 4% = —gx 3.52 X 24° =253.44 ft -k

_0.858f% 87000

' f 87000 + f»
0,85 % 0,85 x 3000 87000
B 60000 87000 + 60000
=0.0214

0.75 0. = 0.0160
2 BFP=1.5%
Sy 60000

m= = =23.53
0.85f’c 0.85x 3000

1
Ru=pfy ( I—E-pm)

1
=0.015 ( 60000) ( 1— EX 0.015x 23.53 )

= 741.2
M. 253,44
M. = = 53 =281.6 ft-k
¢ 0.9
M. 281.6 x 12000
(dbz)rcq,d = =
R 741.2

= 4560 in’
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=8 ZmMrgvEasE 77

10 12 14 15

21.4 | 19.5 18.0 1.74

> |RR >

2.141 1.63 1.29 | 1.16

Bb=12in , d =21.0inZ#HE , UK e = 1.5 %8 K
RoH B ERE
M.  281.6 X 12000

(R.)PB= = = 638.5 psi
& bd * 12x (21)%

2mR.

o=L (1-/1- )
m

v

_ 1 (1”_‘/_2><Z3.53><638.5
23.53 60000
=0.0125
A, =pbd=0,0125 x 12 x 21 = 3.15in?
b = 12in , d = 21in, A. =3.15in® «
BHWRNRT
B ©0=0.75 0 =0.016

)

1
Ru=0/fy (l—zpm)

1
= 0.016 x 60000 x ( 1—~-—Z-X0.016X 23.3)

=779.3
M. 281.6 x 12000
(bdz)req/d = =
Rﬁ 779.3
= 4336.2 in”

4336.2 ;
73 b:121n,d=/ ) = 19. Oin
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BABHER~ S =12in , d = 19in
(b) BHFHEARS
200 200
fv 60000

R p= = 0.00333

1
Ra=0fy (I_Epm)

1
=0.0033 x 60000 ( 1— TZ_X 0.00333

X 23.53)
=192
M. _ 281.6 x 12000
R. 192
= 17585.6 in®

( bdz) rcq/d =

12 14 16 18 20
38.3 35.4 33.0 | 31.3 29.6

S W RN

3.19 2.53 2.1 1.74 1.48

BR_b=18 ,d =31.0 BRABHRS
d
3-6 PR 3-5 . (8fL = 4000 psi , - X#H2.0. (S

=28 N/ mm? ) ,
B:(1) M.=25.44 ft-k, M. =281.6 ft-k
_0.858.1 " 87000
Oy (87000+fv
~0.85 x 0.85 % 4000 ( 87000 ]
60000 87000 + 60000

= 0.0285

Obs
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0.75 0» =0.0214

0
= 0.0033

v

2 REHE p=0.3750,=0.0157 = 1.57 %
S 60000
m = =
0.85 f/. 0.85 x 4000

O min =

= 17.65

1
Rs =04 (I_Epm)

1
=0.0157 x 60000 ( 1 ——Z—X 0.0157 X 17.65)

= 814.5
M.  281.6 % 12000

( bdz)reqld =

R« 814.5
= 4148.8in’
b | 10 12
d | 20.4 18.6
d
N 2.4 1.55

@ B b=10in ,d =21in5tHE
M.  281.6 x 12000

(R)g =307 “ " 1ox( 200
= 766.26 psi
1 2mR.
P—-"'; (1-v'1-— 7
_ 1 (1_‘/1_2><17.65><766.26
176.5 50000

= 0. 0147
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A =pbd =0.0147 X 10 x 21 = 3.08 in?
BH b=10in ,d =21in , A, =3.08in? «
(@ BRRKBEFR:

W 0 =Pmin= =0.0033

Sy

1

i1

1
0.0033 x 60000 x (1 — E-X 0.0033

x 17.65 )
= 194.18

M. 281.6 X 12000
(0d?) reqa= =

R. 194.18

= 17402.8

b 10 15 16 18
d 41.7 34.1 33.0 31.1
d
—b— 4- 17 2.27 2.% 1.73

B b=16in, d= 33.0in REKBFRT «—
b BNBIFRT
B 0=0.750,=0.0214

1
Ru:pfv(l—”‘z“l’m)

1
= 0,0214 x 60000% (1 ~~z->< 0.0214

x 17.65 )
= 1041.5 psi



